Previous studies on shallow orthographies and clear syllable boundaries of languages-such as Spanish, German, and French-report an inhibitory effect in lexical decision tasks when targets have more densely frequent syllable neighborhoods (MFSNs). However, these results do not indicate whether the inhibitory effect derives from orthographic syllable representations or phonological syllable representations, because the target words in those studies were mixed in terms of orthographic and phonological representations. The present study investigated whether an inhibitory effect due to lexical competitors derives from phonological or orthographic syllables, using two lexical decision tasks with Korean bisyllable words. In Experiment 1, when a target had MFSNs that controlled for orthographically related sublexical variables (e.g., bigram frequency, the density of orthographic neighborhoods, and the density of more frequent orthographic syllable neighborhoods), the facilitative effect occurred. In Experiment 2, a typical inhibitory effect in a lexical decision task was elicited by a dense MFSN in a phonologically defined syllable, while a dense MFSN in an orthographically defined syllable did not create the inhibitory effect. The results suggest that an inhibitory effect due to lexical competition might not be derived from orthographic syllables, but from phonological syllables.
Vergara, & Barber, 2005; Conrad, Grainger, & Jacobs, 2007; Hutzler et al., 2004; Mathey, Zagar, Doignon, & Seigneuric, 2006) . However, studies of English-which has a deep orthographic system and stress-based syllabic distinctions-did not yield consistent results (Prinzmetal, Treiman, & Rho, 1986; Rapp, 1992; Seidenberg & Mcclelland, 1987) . This is because syllable boundaries in English are not well defined and tend to be distinguished by stress rather than the boundaries (Alvarez, Carreiras, & Taft, 2001) .
Most behavioral studies of word recognition that use languages with clear syllable boundaries and shallow orthographic systems have reported that participants respond to a word more slowly when its first syllable has a high frequency of use. This inhibitory effect is referred to as the "syllable frequency effect," and this delay due to a higher syllable frequency has been explained in terms of inhibitory competition within the mental lexicon. Carreiras et al. (1993) specifically argued that words with high-frequency syllables activate many candidate words sharing a given syllable, and these candidate words compete with one another during selection, eliciting a slower reaction time for the word. In addition, if no MFSN is found among these activated syllable neighborhoods, the inhibition might not be observed. This assumption is basically based on an interactive activation framework that does not incorporate syllable units (Ferrand, Segui, & Grainger, 1995; Grainger & Ferrand, 1996; Grainger & Jacobs, 1996) . However, in Spanishlanguage studies, when this assumption was applied to an interactive activation framework that incorporated the syllable units between the letter level and the whole-word level, the inhibitory effect of MFSNs was observed.
In the regression study of Perea and Carreiras (1998) , the inhibitory effect of the first-syllable frequency was responsible for two factors: syllable frequency and the number of MFSNs. The inhibitory effect owing to the number of MFSNs can be explained by the same competition mechanism that operates on syllable frequency at the lexical level: if a target word has dense MFSNs, the magnitude of competition between MFSNs will be larger than in a target with no MFSNs. The degree of activation of an MFSN is higher than that of a lower frequency syllable neighborhood (LFSN), which makes identifying a target with an MFSN more difficult than doing so with an LFSN Conrad, Carreiras, & Jacobs, 2008; Grainger & Jacobs, 1996; Mathey et al., 2006) .
Although it is clear that syllables play a crucial role as sublexical units in visual word recognition-particularly with respect to the inhibitory effect-there is relatively little evidence of whether this effect is mainly due to phonological or orthographic syllables. The reported inhibitory effect of syllable frequency and of MFSNs might be a mixed effect of phonologically and orthographically defined syllables, because the languages used in these experiments possess a transparent mapping from graphemes to phonemes. This mapping makes it impossible to determine whether the inhibitory effect is due to phonological or orthographic syllables. Recently, Alvarez, Carreiras and Perea (2004) investigated whether the syllable effects in Spanish emerge from phonological or orthographic syllables, using a masked primed lexical decision task. They compare the phonological syllable overlap condition (bi.rel-VI.RUS) with two control conditions: one where there were phonological syllables but no overlap (fi.rel-VI.RUS) and another with an orthographic overlap but no syllabic overlap (vir.ga-VI.RUS). All prime words were nonwords and all target words were words. In their results, when a prime and a target shared phonological information (e.g., bi.rel-VI.RUS), the lexical decision latency was shorter than that of either of the two controls. They conclude that syllable effects in Spanish might be induced by phonologically defined syllables. In another study using French, Conrad et al. (2007) compare lexical decision latencies between targets with higher versus lower phonological syllable frequencies, while controlling orthographic syllable frequency. They found that a higher phonological frequency tended to produce greater inhibition. These studies indicate that phonological syllables constitute more important access units than the orthographic syllables, especially in languages with clear syllabic boundaries and shallow orthographic systems.
However, the results of Spanish and French studies do not provide a clear explanation of how the phonological syllable could be the main contributing factor of an inhibitory effect. In the Spanish study, although the facilitative effect was found only in the phonological syllable-related condition, the facilitative effect was no smaller than that found in the orthographic and phonological syllable consistent condition (vi.rel-VI.RUS). This indicates that the facilitative effect might not be due to a pure phonological syllable effect, but rather to an interaction of orthographic and phonological syllable effects. Moreover, previous studies do not separate phonological and orthographic syllable effects from primed responses. In the French studies, the reported results were not derived solely from independent experiments, but from a single experiment. Therefore, in the comparison analysis, there were overlaps among the items that indicated the inhibitory effect of high phonological syllable frequency. As a result, previous studies do not provide definitive evidence of the independent contributions of phonological and orthographic syllables with respect to the inhibitory effect. The present study looks to overcome the methodological limitations of previous studies and attempts to explore the individual effects of phonological and orthographic syllables. The Korean language might present the key to resolving the issues discussed in previous studies because, in some cases, a Korean word can bear a variety of phonological and orthographic frequencies, depending on its context.
Although Korean also has a shallow orthographic system and clear syllabic boundaries, combinations of some strings are not pronounced literally in specific situations. For example, ㄴ, which is a consonant in Korean alphabets, is pronounced literally as /n/, if it occurs in the final position of the first syllable; however, if it is followed by ㄹ (/l/), the /n/ changes into an /l/. 전령 (a messenger) is divided into two syllables, 전/령. 전-is the first syllable, which comprises two consonants (ㅈ/j/, ㄴ/n/) and one vowel ( ㅓ/u/). -령 is the second syllable; it comprises two consonants (ㄹ/r/,ㅇ/ng/) and one vowel (ㅕ/yu/). 전령 is typically pronounced as /jul-ryung/, but it is sometimes pronounced as /jun-ryung/ when a speaker wants to provide the listener with a clear spelling of that word. Therefore, the first syllable of 전령 has two syllables: a phonologically defined syllable, /jul-/, and an orthographically defined syllable, /jun-/. This characteristic can be found among words that each has different phonological and orthographic syllable frequencies or whose number of MFSNs can differ, depending on the representation.
This dissociation can help distinguish the contributions of phonological syllables from those of orthographic syllables to the inhibitory effect, via a lexical decision task.
The goal of the present study is to identify the root of the inhibitory effect by using items that can have separable syllable frequency values, depending on their phonology and orthography. In Experiment 1, we investigated whether words with denser MFSNs incur a longer lexical decision latency than those with sparser MFSNs, when using words that have the same number of phonological and orthographic syllable neighbors. In Experiment 2, we conducted another lexical decision task to determine whether the number of more frequent phonological syllable neighborhoods or the number of more frequent orthographical syllable neighborhoods differentially elicited the inhibitory effect.
EXPERIMENT 1
In Experiment 1, we manipulated the number of MFSNs while controlling for variables that can interfere with the effect of MFSN, such as bigram frequency, the number of more frequent orthographic neighborhoods, and the numbers of graphemes and phonemes. The items in Experiment 1 have the same characteristics as words in shallow languages and in languages with clear syllable boundaries (e.g., Spanish, French, and German). In terms of phonology and orthography, the numbers of more frequent syllable neighborhoods in Experiment 1 are exactly the same; for this reason, any inhibitory effect due to MFSN is equally likely to arise from phonological or orthographic syllables. A null effect would indicate that phonological and orthographic syllables do not make the same contributions to the inhibitory effect in Korean as they do in other languages.
METHOD

Participants
Thirty-six students from Korea University each participated in a lexical decision task. All participants were native speakers of Korean and had normal or corrected-to-normal vision.
Materials
The 80 target words collected from the Sejong corpus 1 can be correctly pronounced as graphemephoneme conversion (GPC) rules. For that reason, these target words have exactly the same frequency of phonologically and orthographically defined syllables and the same number of MFSNs. All the target words were bisyllabic words, and each comprised three or four consonants and two vowels (e.g., CVC-CV or CVC-CVC). Twenty words were assigned to each of four conditions (high vs. low word frequency: WF+ vs. WF-; and dense vs. sparse MFSNs: MFSN+ vs. MFSN-). Detailed features of the targets are presented in Table 1 . One hundred nonwords were created for the lexical decision task, one-half of which were created by changing one consonant or one vowel from the real words, while the other half were illegal words that comprised illegal letter strings in Korean. All stimuli were presented randomly on a 17'' CRT monitor screen as white letters on a black background. The distance between the screen and the participant was approximately 70 cm.
Procedure
After each participant entered the quiet study room and sat in front of the computer used, they were instructed to respond as quickly and as accurately as possible. The presentation of stimuli and the recording of latency periods were controlled by E-PRIME 1.5 software, which had been installed on an IBMcompatible 586 CPU. Each participant took part in an exercise consisting of 20 warm-up trials, after which he or she entered the experimental section. The sequence of each trial was as follows. The fixation symbol ("+") appeared on the center of the screen for 500 ms. After the fixation symbol disappeared, a target was presented in the same place on the screen for 1,500 ms, during which time the participant was supposed to make his or her response. If the participant did not respond within that 1,500 ms period, the target disappeared automatically. There was a 500 ms inter-trial interval. The entire session lasted about 20 min.
RESULTS AND DISCUSSION
Three of 36 participants with a high percentage of incorrect responses (10.1%) were excluded from the analysis. Reaction times greater or less than 2.5SD (i.e., over 874 ms or under 184 ms) were replaced with the 2.5SD value (2.4%). All lexical latencies to targets were analyzed for participants (F 1 ) and items (F 2 ), using within-subject and within-item ANOVA.
There was a main effect of word frequency on response latency (F 1 (1, 30) = 88.95, MSE = 99,612, p < 0.0001; F 2 (1, 76) = 32.60, MSE = 69,202, p < 0.0001).
High- In the error-rate analysis, high-frequency items were significantly lower than low-frequency items, in terms of both participants and items (F 1 (1, 30) = 57.96, MSE = 5,418, p < 0.0001; F 2 (1, 76) = 21.66, MSE = 3,627, p < 0.0001). However, there was no difference between MFSN+ and MFSN-(F 1 (1, 30) = 0.13, MSE = 2.91, p = 0.72; F 2 (1, 76) = 0.02, MSE = 3.25, p = 0.88) and there was no interaction (F 1 (1, 29) = 0.53, MSE = 13.33, p = 0.47; F 2 (1, 76) = 0.04, MSE = 6.37, p = 0.84). The facilitation of MFSN+ in low-frequency targets is rarely reported in studies that use shallow-orthography languages, especially with the use of a lexical decision task. If the first syllable in the orthography is the primary indicator of the lexical candidates, the inhibitory effect should be observed. The facilitative effect in dense MFSN shows an alternative possibility-namely, that the inhibitory effect in shallow languages could be due not to orthographic syllable representation but to phonological syllable representation. In other words, the effect of MFSN might be attributable to more than one source because the effect is unstable, showing both a facilitative effect and an inhibitory effect.
In Experiment 2, we manipulated the relative number of orthographic versus phonological MFSNs in a similar lexical decision task. If the roles of orthographic and phonological syllables differentially affect lexical processing, then different lexical decision latencies should be observed in the phonological MFSN and orthographic MFSN conditions. 
EXPERIMENT 2
If the facilitative effect in words with dense MFSNs was due to a mixture of both phonological and orthographic syllable effects, there would be the possibility that each syllable representation could have distinct contributions to the word-recognition process. To validate this assumption, we selected new bisyllabic words that were differed between their respective written and spoken forms. If the inhibitory effect is sensitive to phonological MFSN, independent of orthographic MFSN, then dense phonological MFSNs will elicit longer lexical decision latencies than sparse phonological MFSNs, while an orthographic MFSN would remain constant.
METHOD
Participants
Thirty-five students from Korea University participated in the same lexical decision experiment as in Experiment 1. All participants were native speakers of Korean and had normal or corrected-to-normal vision.
Materials
A total of 160 target words were collected from the Sejong corpus. Eighty target words that were manipulated in terms of the number of phonologically defined MFSNs were assigned to four conditions created by crossing word frequency (high: WF+ vs. low: WF-) with the number of more frequent phonological syllable neighborhoods (dense: MFSN+ vs. sparse: MFSN-). We referred to this case as the phonological condition. Another 80 target words that were manipulated by the number of orthographically defined MFSN were likewise assigned into 2 × 2 conditions. This case was called the orthographic condition, and it was the same condition as that found in Experiment 1. In order to distinguish phonological and orthographic syllable effects more clearly, all confoundable variables were controlled more strongly than in Experiment 1.
Phonological syllable neighborhoods are defined by words sharing the first phonological syllable of a target; the number of more frequent phonological syllable neighborhoods was counted as the number of higher frequency words in the phonological neighborhoods of the targets. Phonological syllable neighborhoods share the first syllable of a target in auditory form but not in visual form. Prior to the introduction, we gave as an example 전령 ("a messenger") and explained that in Korean, this kind of word can have different numbers of phonologically and orthographically defined MFSNs. All target words in the phonological syllable condition bore this characteristic; details of the targets are presented in Table 3 . Eighty pseudo-words as well as 80 illegal words were created for the lexical decision task, and both nonword types were created in the same way as in Experiment 1.
Procedure
The procedure for Experiment 2 was identical to that for Experiment 1.
RESULTS AND DISCUSSION
Five participants who had responded with less than 70% accuracy were excluded from the analyses. Incorrect responses (15%) were removed and reaction times less than -2SD (233 ms) or greater than +2SD (974 ms) were replaced with 2SD values (2%). The remaining data were submitted to separate analyses of variance (ANOVAs) with word frequency (WF+ vs. WF-) and the number of MFSNs (MFSN+ vs. MFSN-) for both phonological syllables (phonological condition) and orthographic syllables (orthographic condition) as factors. All analyses were performed for participants (F 1 ) and for items (F 2 ). The mean lexical times and error rates of each condition are presented in Table 4 . In response-latency analyses of orthographic conditions, the main effect of word frequency was significant (F 1 (1, 29) = 18.13, MSE = 955, p < 0.0002; F 2 (1, 79) = 5.23, MSE = 1,397, p < 0.05). Response latency for high-frequency targets was shorter than for low-frequency targets (546 vs. 570 ms). The main effect of MFSN was significant in terms of participants (F 1 (1, 29) = 9.59, MSE = 864, p < 0.004), but only approached significance in terms of items (F 2 (1, 79) = 2.91, MSE = 1,397, p < 0.09). Targets in MFSN+ elicited shorter response latencies than those in MFSN-(550 vs. 566 ms). The interaction was statistically significant for neither participants nor items (Fs > 0.5).
In the phonological condition, the main effect of word frequency was also significant (F 1 (1, 29) = 50.94, MSE = 1,037, p < 0.0001; F 2 (1, 79) = 38.80, MSE = 735, p < 0.0001). There was a significant main effect in MSFN in terms of participants (F 1 (1, 29) = 10.26, MSE = 490, p < 0.003), but not in terms of items (F 2 (1, 79) = 2.31, MSE = 735, p = 0.14). Targets with denser phonological MFSNs elicited slower responses than those with sparser phonological MFSNs (546 vs. 533 ms). The interaction between WF and MSFN in the phonological condition was significant in terms of participants (F 1 (1, 29) = 4.31, MSE = 711, p < 0.04) and marginally significant in terms of items (F 2 (1, 79) = 1.92, MSE = 735, p = 0.17). This interaction was based on the difference between MFSN+ and MFSN-in WF-(F 1 (1, 29) = 16.27, MSE = 7,975, p < 0.0004; F 2 (1, 76) = 4.23, MSE = 3,107, p < 0.04).
In error analyses for the orthographic condition, error rates for high-frequency targets were lower than for those of low-frequency targets (F 1 (1, 29) = 41.88, MSE = 58, p < 0.0001; F 2 (1, 76) = 11.86, MSE = 136, p < 0.0008). The lower error rates of the MFSN+ error rate was significantly lower in terms of participants (F 1 (1, 29) = 22.48, MSE = 45, p < 0.0001), but only marginally lower in terms of items (F 2 (1, 76) = 1.79, MSE = 245, p = 0.18). The interaction between WF and MFSN was significant in terms of both participants and items (F 1 (1, 29) = 6.11, MSE = 60, p < 0.01; F 2 (1, 76) = 4.99, MSE = 136, p < 0.02). In the phonological condition, the main effect of word frequency was significant (F 1 (1, 29) = 47.14, MSE = 60, p < 0.0001; F 2 (1, 76) = 19.34, MSE = 98, p < 0.0001); the main effect of MFSN, meanwhile, was marginally significant in terms of participants (F 1 (1, 29) = 1.89, MSE = 39, p = 0.18), but not significant in terms of items (F 2 (1, 76) = 0.51, MSE = 98, p = 0.45). The interaction between the two factors was not significant (Fs > 0.2).
Even with stricter controls, the facilitative effect of MFSN+ from Experiment 1 was once again seen in Experiment 2. This suggests that the inhibitory effect of high syllable frequency may not come from orthographically defined syllables; the phonological condition, on the other hand, suggested that the source of the inhibitory effect may be phonology. In Experiment 2, targets with orthographic features that had been held constant displayed the inhibitory effect, in the form of a difference between the high-and low-frequency phonological syllable neighbors. Taken together, the results of the analysis of orthographic and phonological conditions suggest that phonologically defined syllable neighborhoods may interfere with the processing of the target, while orthographically defined syllable neighborhoods may accelerate processing. However, the facilitative effect of MFSN in orthography may be confounded by the effect of morphemes in Korean, because each target in Experiment 2 comprised two syllables and each syllable can be translated into a meaningful Chinese script. For that reason, we reanalyzed the lexical decision latencies in Experiments 1 and 2, to account for the effect of morphemes.
Lexical decision latencies in the present study can be influenced by morphemes, in addition to the independent variables used. This is because we used Korean words, whose source is Chinese script. In other words, each Korean syllable derives from Chinese script, although its orthographic form differs from that of Chinese. In this task, the use of Chinese scripts can assist in the comprehension of ambiguous words in Korean, such as 성 /sung/. This character can have several meanings, such as "a castle," "angry," "gender," or "a family name." For this reason, the meaning of 성 can be specified only within its context. In contrast, bisyllabic words in Korean are relatively less ambiguous than monosyllabic words, because the second syllable limits the semantic range of the first syllable. For example, 성질/sung-jil/ means "a nature," 성곽/sung-kwak/ means "a castle," and 성별/sung-byeul/ means "gender." Hence, a bisyllabic word would be considered a proper word by linguists in Korea. This means a bisyllabic word is a morpheme in itself and cannot be separated into respective parts. However, in the present study, it is highly possible that the results based on difference in neighborhood size might be influenced by morphemic bias in the first syllable. In visual word recognition, simple nouns with large morphological families elicit shorter lexical decision latencies (de Jong, Schreuder, & Baayen, 2000) . The morphological family size effect refers to a phenomenon involving words that each has a large number of morphologically related neighbors (token frequency) or an accumulated frequency of morphologically related word neighborhoods (type frequency): the family members acquire some of the activation that would otherwise go to the target. Although there is no clear conclusion about whether the type or token frequency of morphemes affects lexical decision latencies (Conrad et al., 2008) , it is clear that morphemes influence visual word recognition (Taft & Forster, 1976) .
For the sake of excluding the influence of morphemic bias, we counted the number of words sharing the same morpheme of the first syllable in all items and conducted an analysis of covariance (ANCOVA) for the number of words sharing the same morphemes. In Experiment 1, the number of words sharing the same morpheme did not affect the lexical decision latency (F(1, 75) = 0.20, MSE = 429, p > 0.65). Similarly, no significant effect of morpheme neighbors was found in either the orthographic or phonological condition of Experiment 2 (F(1, 75) = 0.82, MSE = 1,148, p > 0.36; F(1, 75) = 0.71, MSE = 526, p > 0.40). These results indicate that morphemes did not significantly influence lexical decision latencies in the present study.
GENERAL DISCUSSION
The results of the present study suggest that the inhibitory effect of the syllable frequency, as reported for languages with clear syllable boundaries and shallow orthographic systems, should be based on phonologically defined syllables; the present findings add further the possibility that orthographic syllables might have an independent role in the inhibitory effect, in relation to the increasing phonological syllable frequency.
The results of Experiment 1 showed that the lexical decision latency of a word with a dense phonological and orthographic MFSN was shorter than that of a word with a sparse phonological and orthographic MFSN, when orthographically related variables in sublexical units were controlled. In Experiment 2, we separated targets into a phonological syllable part (phonological condition) and an orthographic syllable part (orthographic condition), in order to determine their independent contributions to the syllable frequency effect. In the phonological condition, when each target was a dense phonological MFSN with a constantly held number of orthographic syllable neighbors, the related lexical latencies were longer than those related to targets with sparse phonological MFSNs. On the other hand, in the orthographic condition, when targets had dense orthographic MFSNs and constantly held numbers of phonological syllable neighbors, the inhibitory effect disappeared.
The inhibitory effect in the lexical decision task in Experiment 2 shows that the inhibitory effect-previously witnessed in studies that used languages with shallow orthographies and clear syllable boundaries-might have come not from orthographic but rather phonological representation. It is not a novel finding that phonological syllables play a critical role in the syllable frequency effect, but previous studies have been unable to demonstrate the distinct outcomes of orthographic and phonological syllable effects (Alvarez et al., 2001; Carreiras & Perea, 2002; Dominguez, de Vega, & Cuetos, 1997) . Most studies have argued that phonological syllables are the fundamental units of the inhibitory syllable frequency effect; such an assertion suggests that, in the interactive activation model, the phonological syllable unit must be included between the letter level and the whole-word level. However, our results not only support the idea of inserting the phonological syllable units into the model; they also provide a more discrete explanation of the differential functional role played by the phonological and orthographic syllables in the current model of visual word recognition.
Nonetheless, there are a few references that support the present argument that phonological and orthographic syllable neighborhoods might have different contributions to visual word recognition. Such references exist, because the majority of previous studies have focused on the syllable frequency effect in terms of phonological aspects. Thus, the inhibitory effect in terms of MFSNs in phonology, as reported in our study, can be explained by lexical competition among activated candidates that share the first syllable with the target at the lexical level. On the other hand, the effect of orthographic syllable neighbors cannot be easily explained by the current visual word recognition models.
According to Grainger and Jacobs (1996) , one should be able to predict the additive inhibitory effect wrought by the lateral inhibition, by increasing the number of MFSNs in orthography and phonology; this is because the first syllable of the target "points out" orthographically similar lexical candidates, as well as phonologically similar lexical candidates. The results of other recent French-language studies support this additive inhibitory effect; these studies-which used targets with high bigram frequencies and high-frequency phonological syllable neighborhoods-showed longer lexical decision latencies (Mathey, Robert, & Zagar, 2004; Mathey et al., 2006) . When a target with a higher bigram frequency and higher frequent phonological syllable neighborhoods was presented, it coactivated lexical candidates (i.e., those with both of these characteristics), thereby producing longer lexical decision latencies. If we accept this assumption as true, then the inhibition that led to orthographic syllable neighborhoods and another inhibition that led to phonological syllable neighborhoods should have brought about the longest lexical decision latency of any condition in the present study. However, we observed the inhibitory effect of denser orthographic and phonological MFSNs in neither Experiment 1 nor 2.
One possible explanation for the results of the present study involves assuming that the role of the phonological syllable is different from that of the orthographic syllable in visual word recognition. In particular, the orthographic syllable might help reduce the magnitude of inhibitory effect at the lexical level, which is otherwise created by phonological syllables. The assumption is that all activation from the orthographic syllable level to the phonologically sensitive lexical level "points out" limited candidates among all lexical candidates that involve phonological and orthographic syllable neighborhoods. For example, 반란 (/ban-lan/, /bal-lan/) can activate /ban-?/ (orthographic syllable neighborhoods) and /bal-?/ (phonological syllable neighborhoods) at the lexical level. However, orthographic syllables send activations only to /ban-?/, and if the target has a dense MFSN in orthography, the magnitude of the activation from the orthographic syllable level to the lexical level is higher than that for a target with a sparse MFSN in orthography. Therefore, the lexical decision-making latency related to a dense MFSN can be shorter than that related to a sparse MFSN in orthography. This assumption is supported by the shorter lexical decision latencies in MFSN+ of Experiment 1 and in MFSN+ in the orthographic condition of Experiment 2.
However, the facilitative effect of a denser orthographic MFSN in Korean could be confounded by the morphemic effect, because each target in the present study comprised two Chinese scripts. To exclude the morphemic effect from the results of Experiments 1 and 2, ANCOVAs were conducted by considering a covariance as the number of words that share morphemes with a target. The morphemic effect was found not to be responsible for the facilitative effect of orthographic MFSN. From this post-hoc analysis, it became more clear that lexical candidates are sensitive not to orthographic syllables, but to phonological syllables. In addition, Korean words are not dependent on subsyllabic units, such as bigram frequency or lexical status (e.g., free syllables and bound syllables). Simpson and Kang (2004) show that single-word naming latencies were independent of whether presented single-syllable words were free-syllable words (i.e., those that can be a meaningful word independently) or bound syllable words (i.e., those that can have meaning only in combination with other free-syllable words) while bigram frequency and word frequency were held constant. An insensitivity to subsyllabic variables increases the reliability that an account syllable is a critical unit to accessing the lexical level, and the present results provide evidence that phonological syllables serve as cues in activating lexical candidates.
Current visual word-recognition models do not explain the roles of phonological and orthographic syllable representations. However, the present study shows the differential effects of orthographic and phonological syllables, by manipulating MFSN density. The results indicate that the inhibitory effect, as found in studies that use languages with shallow orthographies and clear syllable boundaries, may be due to the effect of denser phonologically defined MFSNs. The interesting finding is that the activation of a denser orthographic MFSN does not additively increase the magnitude of conflict between activated lexical candidates; rather, it provides cues to assist in selecting an appropriate target from among activated lexical candidates and in making a lexical decision. The results of the present study suggest that phonological syllables provide a key clue to the inhibitory effect of multiple syllable words with higher syllable frequency, which has been reported in languages with shallow orthographies and clear syllable boundaries in lexical decision tasks.
